Serum amyloid A changes high density lipoprotein's cellular affinity. A clue to serum amyloid A's principal function.
The affinity of high density lipoproteins (HDL), or HDL carrying serum amyloid A (HDL/SAA), for hepatocytes or peritoneal macrophages was examined, as part of an investigation exploring the principal function of SAA and how this may be related to amyloidogenesis. The binding results in conjunction with SAA's existence primarily on HDL during inflammation, and HDL's known "reverse cholesterol transport" function suggest a clear role for SAA in the afferent arm of the reverse cholesterol transport pathway during the process of inflammation. The presence of SAA reduced HDL's affinity for normal hepatocytes by a factor of 2. In contrast, HDL/SAA had a 3- to 4-fold higher affinity for macrophages than HDL alone. Furthermore, the number of binding sites for HDL/SAA increased on macrophages during inflammation, while decreasing on hepatocytes. The net effect was a significant shift in HDL cholesterol carrying capacity towards the macrophage. Competition experiments demonstrated that HDL/SAA is only half as effective as HDL in inhibiting radiolabeled HDL binding to macrophages. This is in keeping with the reduced apolipoprotein A-1 content in HDL/SAA. Strikingly, although HDL contains twice as much apolipoprotein A-1 as HDL/SAA, it is only one-tenth as effective as HDL/SAA in inhibiting radiolabeled HDL/SAA binding to macrophages. The latter results suggest that there is a specific SAA binding site on macrophages.